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(74)«9!A 


#a± earn scs 



(54) wmo&m mmm&mm 



(57) [««] 

sti/ds. *n^tt©$i$^B»tsiR#E&i*^&<* 
nr. *©b«^#^-**»><*->$wbs*i. c© 
*ttHs*»/<*->£K-*,»-c. ^©^©iii^ttfa^ 

C©^5^t^tflt9*mc-C v 01©ffi^t»«*J:O^ 
UJ8&K©3I2 ©Bi««$Rfc^-r-S/c*©m«-C*-5 

* xiztmmicmt-cn 1 ©w^ting*^ o js&s©^ 

1>SS 2 ©E&t!t$BCc^&;* n*. 




1 

[*5i*f»3fc©t5ffl] 

or . ±ib^d v f<D±.wm i ©is»f»fB*iM-r s * ^ 
©^±12212 <Dm»mw<c&i&?z>tc®<Dmmx>2>z> 

kiect. ±mm i ©B«t8«*-hg2Si 2 ©a«t»$g{c 

^LTtfWJ-J- C 

[«*]S2] ±f2ili&tit#B#S'J3MRte, ±iemi©H^ 
Mm®**- >&&m L T_ki2 ? 7 X SrifeTr * «fc 5 

ici/cci s^mt r zmim 1 xs*it 2 ics&mo 
mm<mm\*®.ic «t 0 ^nfcjg^sij©^^- 

* ©-BBXtt^SUfc/BOT JJe^T 1 - * ^< £ - 
>&&fflU ^K&aVL'fc^-Mca-^T. ±fB^ 
a V Z<0±mm 1 ©BI«tt^JlT-S * 5 X Srifeg U X 

±iem 1 ©io<S!titffi&. asm 1 (ommmmj: 0 
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2 

a> 6 ©±12 t> 5 xtaajtifwctie d r±t attatfii£ tttfj-r 
^^f^ffifati^ia^ 3 titc±Mzftmm tot t 

T, ±i2fSl©ffl<£W*H&±!ES&2©iIf£tt«K£&L 
10 ^i^-^i«^Ji4(ciBtg©iij^ttfR^^g. 

S«C J: 9 3 n/c±f BJ1 jgtli!)3lJ©±IB^«^ 

tCLtcCt t ? *f»*a 4 5 (CI2«S© 

[000 1 ] 

20 ^S±©*iJffi^K 

fi£*©«JI5 (14M15) 

ajs*^-rs/c«)©^s (H'l ) 
fpffl <0 1 ) 

( 1 ) lgi6^©(li^tt#fK^«{l (H 1 AVB2-) 

(2) ROMf-^^fit&ffi m i-m 3) 

(3) ffe©HfeW 
30 [0 00 2] 

[0 00 3] 

[g^©S^] ^-^^^tfyj.rjMi^©^* 

0*>6. J:»JiS»?^K©Iilli ; &i#-5c<!:^-C|fSct^)&: 

^ fcf^ 3 >#S£© fr u tr v> a >^n*igg^ 3 tl/c. 
C©^^tfS>3>^fS;-Ctt^2«^[^ Ufeia)SNTS 
40 C^©^m^-Cm^3nS^a^*J 525^^C©(C- 
*fUT. 2<S«Ji©U25^<!:^-ori^^^. *7js@iffl 
©^SIit4>NTSC^*i3 : 4tC*tt,T9 : 16<bjAft 

i®M(c/«c-3tc^. cn^^oiif^ari)^©^^^ 

[0004] C CT*C©«fc ^^StlfciBFtt^WrS^v-f 

©IstM^UTfeH^^m^f^citt-c^iitn cti 

«±iKL <fc ^ 5CN T S C i ^< -( t i? 3 >^iC i V 

so ^m^{cjt;D/cjB^*>'>>tf^3>^;-ca^i/«t^ 



3 

[0005] -f C©iS«5t»fR^^g«. 04 {C 
m-TJrMc. A^J^l 0 0^/cLr9«&§n^NTS 

ltt . i5 tc^-r j: 5 * ? a v $ >i> y A )V % -cm®. 3 n 
ur. f i-fm(Diisi i i~i i lmtc^-nen 

t^tcilia 0~am4Sf t.rUttl'S. 
[0 00 6] C(Di(iSm«tfca0-am^m3nfcl!*^ 

mmt. *n?nm i -mm(Dbm?s 1 1 2 ~ 1 1 2 m 
-icc«*s3ns. saontg 1 1 2~i 1 2m- 

«c«. -eti-en^T©iSJiU^^^ 1 1 3~1 1 3m 

^ftfcUfc&ff^fW:. l&m©®Jil^;** 1 1 3 mX-Ef 
WT/cWjUiSft. S&m- 1 ©flnH3§ 1 12m-lic« 
*S3*V5„ ^m- 1 ©Wl 1 2m- 1 te. S&m©il 
mv^Z 1 1 3mr-B$F B 1Tfc'WiSI?txfc|fc«tm# 
i. Sm-l©fISl 1 lm- l*56(D^^f^<!:€• 
[0007] cvz^icijanztitcwmm^z, mm- 
i ©jim u^x * i i 3 m - 1 ■em&mmTtcvw&z 

fi. SBm-2©*ing3Sl 1 2m- 2 (H^-ttT) Jcijl* 
■C^m-2<D^giSl 1 2 m- 2 (HaW**) t5>6©^ 

®fi-^<bjnesn^„ *™ia? 1 o 1 c© 
J: ^ (cutTN t s c^coBs^m -^©*¥:£r«Kco<,>T: 

JiffflLr, Hl^ffi^ 1 2 0*:ftLTSfl§[?ilia7^U* 1 
[0008] iiittiW^ -f jV* 102«, 

i o i £|Bj«fc^j;#ji>:7^;i<*r*8/&3ftT;fe 

^4#4<fc^K&3n, C©!*f§ifI*l#S/Wt^3> 
WWt^fciS d /c®»*^ -f f y 3 >:fr£©g&grt?#i 

[0009] 

9t£\.>it#>. «M»si^4NT s c^,<D^mm^ 

/ctii^ £B£ffla>tfn« ? •/ - * F rt^arlf 5 ©# 
-«wc***«. comsim. a*®? -/.wis fn»b 
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[0 0 10] CtltcWlt, iS^ttlR^^giL-C. 

tcb<Difi£>& (1$!5i :5 F4-330592-5f < 5-172617 
10 gijntHD (high difinition ) tUf&) (DMM^M 

fet&ms. -e©^2«c#ii-r-5a®:©NTsc^sc 

(feTF. HSMS&tg^TKf S D (standerd difinition 

[ooii] c<o£5te2vxmic?®im$Lmz : mm 

20 : yX^mmtW^<OV-<)Vf--^t l C'Z>^x. 09^.{iAD 
RC (adaptive dyanamic range coding) itUSI^tf ^ C 

[0012] iC^tCOi'JtCADRCteltifl 
F^XTB«)%$lJi»5j-e. S^b^"> h**/h3.< Lfc 

mm<D isso^-mmMcADR cMmm&ifc-r cite 

mum. «f{c^R©i6j±*H-p/cHDiii^©iiJJS(c 
[0013] ^mit&Lh<D^nmUXtj:^tifci>(D 

■e. M^©»?^S©iiS^t««*ii5l»(»S©iii^t»«{c^ 
»r SI£ctffifSfc#jrc^&®<H©BK©#{ b**^«: 
40 w±L^^iii^mfB^^g*limLJ: i >i-rs*>©r 

[0014] 

«>*^(c*j^r«. t 1 ^ itium&fm-cfxzm i © 
zm 2 ©is^tsiRtc^-r zmmmmmkmrncts^ 

r. »i©B^m$R*ffiifc©iii^6fe5ffi»©^n^ 
^{c^f|-r*ilig!tSfll»fil#S2i. ^©H«t»«^*« 
#©2(cJ:0^9l3*i/c^a^i'ft«:SiJ!t^^L-. ill 
so ^u^i/^r^^^^i^^-^^^S^I^^ 



(4) 

5 

3 1 . *©Htt»£S(#£!t 3 cci «j m htxK.mm&. 
yicmn>r. r/u v torn i (Dmmmfi&m-? £ * 9 

* £ifc£ or * 7 x^ffifffR* tfj^T S * =7 xtfctB3M8 
4. 5i, Hi 1 ©®SstS$H£. *<Dm 1 ©W&tif#l<fc 9 
MME©*1>* 2 ©B«««cgHft* *fc*©tt**C* 
£*5£^©^? ; ~£#^;**ifcfEti.3*-i > *9*tft 

2 ©iB«flM«*caaft or m*^*B«SHft# 
[ooi5] sfc$iHii<cift>T»> ?4t?*ibwmm 

^SlSCcfc t»r . » 1 ©B«l1t«&«i&©iB3ft*> 6 & * 

»o^p*;?K»«t4i(illMll»«ffii. -e©Bi 

aMHOMOflkKf - ^©-SBXtt^gR^ffl^r^^- * 
©fl*A*->*&HiU -£©&ffl0/c^£->5cS"3 
or. ^p^^©0i©iB^tf$R*^f 

©!!#««*> -e©f& 1 <Dmmmw£ k> mmxamim 

*««CiB«3tl. *7*t#ffi^©*P6©*i7Xtfeajtit*B 
(Ci6Cr«««ftHJ»"rSf««IBtt*Ri. 
«^tS*S*>6^3<i/tf<5«ffi«:jtDCr. 91 <DM& 30 

awr^is 2 ©MMHvcsftts-c wtrr*WM&&8t 

[0 0 i 6 ] 

stifca. *n*ft©mfiroH*nHiiwas&&»3 
*ir. ^©s^s^a^- >#&3*i. c© 
tttt **i>< *->{c»^»r . *<mm>m»M&&m 

f i> 9 5 X £&5£3 tir * 5J*&tiJtit$ R£ffl;*j3 ti-5 . 
e©*9X*MHflHR«:i6CT. &1 ©■****[* J: 9*' 

ii*2©H«Mffi{c£lft3ti*. *< 0ruB«1f«*ja 

©DBB©*ifc*5fe«S{ci»± ows. 

[001.7] 

SO 
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[0018] ( 1 ) HJtifll©iii&««gii£© 
H 1 «c*jc»r»±»4 or. *#eWcj;SiIi&«fR£& 

ShSDf^torA^tiS. c©Bflttft*@Bft§lE 
gee *«* * S D MR & f HW"* SHD B3t©&aW£& 
*. H2(cSDffl***#t» TOJ -CmL. HDBfSt£ 

/J\si> roj r^r. T&*>^|ilig-r~ti*HDBScc 

x4 . x5 *>6J5t^g{c<¥a-r-5HDiii^yl <t, S 
DBf x4 , x5 ^6at : >{iS«:#fi-r2>HDB3?ty2 
02W*S. C©*lfc«ft?ttSD«JRx4 x5 *> 

e.ffic^g(c??fi-rsHDHSyi *«ee-rs*-F* 

t-FliU S DBSix 4. x5 a>e>ja<,>{iiaK:#SE 
-r£HDffl3&y2 £«t5£-r F£*- F 2 iT*. , 

[0019] gi«#*HtSB2 r«. A*«?- 1 «fc0« 
^hfcSDf-^ ^8GK©««(c^«rr £ . C ©HJ6 

#»r m m?^% h D@i^©0!iA«±T^4 ia^-r^© 

SDfflBS*. iBfRx8 5^:>©if8B*»#>P»ft-S$Ii$ 

W*.«HDHJRyl RO*y2 
BsRtt. 02tSDIlxi, ■-.■•x8 ifti. C©M 

ft=HM>3B* (DCT) [HISS 3 R&fiK^IUSS (DL) 
7«C«if&3tlS„ aSBtt7K.' DCTHB'3. ADR 
CIHSS4. J'7X3-FHffliK5 > 

»03S8«:Ui*-rs„ 

[0 02 0] DCT|BISS3r« s «P^fftC«l&3tl.SS 

D^-*«:-3»,>rDCT«iffi*tf5. c©H*6C«lr«s 

D^-^5!»S8Si^(cM«^iiJ3tiri»S©r. DCT 
@SS3r«, 8o©r-*tCo^t l^jcDCT*tf 
^. SoOISR^Af-i'S. S^DCT^tSt^- 

*tabftDC. ACl » AC2 . AC 7 tcSQR3 

tl, ADRC|5I!^4(cm3nS. 
[0 0 2 1 ] ADRC@884tt. fM9«:mft3ft«D 
CTMf-^DC, ACl , AC2 . AC7 ©U 

^;i-^©>'^->*^tH-r-5<bSK:. M«©DCT 

{HB*: 0 ^U^JU©^- * {CEBIT ^ J: 5 tciH»0 
r. /^-^ffla^-StfcJ&SU C(D^f->IB8f 

RC«. ^tftf-T'Ua-y (VTR) |6iW©* 

u^ju©»@W«j)a:ys ^ - > *® c >ggsr^wcc«3gr 
grsfc*. c©HifiMr«ADRC©^i**fflt,^rm^ 

[0022] /c/co. ccrtiiatitu^ju^-^-e©^ 

•©Tft<. DCT^K7 r -^**t^<i: l/r(,>-5©r. jg 
^©ADRC<b«^M&0; ^©ite»«i©«Afii* 



(5) 



£U 36«:Wfi^b3- F$£ (2 • n+ 1) tL * [|$t 1 ] 

Q =signL [ I L I /MAX • (2- n+l) + 0.5] 
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(1> 



&*j ( 1 ) 5£CC*$l> 



«Hfi^b3 - Kg/Ml© - n *TlHlofcii^«. 

[002 3] C<Dj|]SStft|-C«DCT|51iffi3tCj:f)«$&3 
Wc7-5©ACM©^%. WitfACl. AC2. A 10 
C6, AC7 ©4o£3KRU -€-*l6(C±j^ CfcA D RJK 

tn 

class= S q s(2 • n+1) 1 



cDiSgtfctf 5 ctfcjco. -to^n? f 9* 

^0*7^*^7X3- Pel ass 4RO 

Mf--^Jl/6{C«*&-rS. C©^7X3- K class 

ROM7"-?'.^6<P<E>M#tfiL.T FlsX&jt-rfcO&ft 
C©H*feffl©iS£. (2)SiCtet ) >rmtt4 

-C£><3. n»5-C&-5„ 

[0 0 2 5 ] H^iROM-^-^efUJ. SDf-d' 20 
©>< * - > £ H D * <DHfe£5&B-r & C £ «C <fc 5 . 

^Jt^s*fflt>r -?"©s d^— # tcare? £ h d r- 

A-feyg >*35©«*(c£& u fc h d * Kaaw* 

y = w i xi + wa 8 + + w«xi 

K5*-*1ft*«ff 9 C £ JC<fc 0 . A^J 5 titc S D f 8 - * x 
1. x8 K»j&-*-&HDf-*y«*titt-&. Utti 
StlfcHDf-^ytt, *^P»M7>f Jl/^9(cffl^3Stl 30 
S. 

(002 7]*¥iffl7^9B > fi£*K:ot>T±i£ 
L/c04©*¥ffira^ -f fr* 1 0 2£p|«(C«HS$nr 

ffliflfl«ia«:J:0*¥^isj©[ii«f(*2fig«:-rst> 
[002 8 } s D^-^tc^js-r 

^HD^-**^^*^©^^-**. §^7^ 40 
«{C^«)^W(C <t 0 5fc«>ft:±T R OMf- zfJl 6 (Cietl 
U A#3ftSSD7^-*RtfROM^-;/;U6:&>e>ffi! 

s d 5 s - # «:>pti&r s h d z ^j&mx> xmtt-r s c 

[0 02 9] 3 kic±jffi©8J)iX(c:«fcntf . ^^x^-iD© 
B«toS£UT/a^^&£2gAU Mfe^&KW&fcjg 
ifitj(^«ramLTi'7X^Sll«r-r.5J:^{CLfcC£{C 50 



XClBMWr 5 ££«:£*). SuU^U (-5~+5) K: 
fflKg-r£fc©£T-2>„ CO«^MAX», ACl, AC 
V 2 . AC6 . AC7 ©cp©ite>ffffi©SA<i£i^c£«: 
&£. ffiiSI3tl/c4o©AC^7 ? -^*-en^ql 
. Q2 , q3 . q4 £t"&. 

[0 024 3 F»*iaHI5tt. ADRCIalgg 

4fr6&&3*i*^£->ffi$f^-#lc»^T. 

[&2] 

(2) 



★ 3fca?>©tW#rc&.5. c©§^fflKfcM,>T<&&^r~* 

*- F 1 £*- F tek 
ROMf-^6 (CfBtf.3 tiXl^Z&WL?- Z<Dftf&3i 

[0 02 6 ] ROMt^-^U6*>6{*. *7*3-Fcl 
ass -CmSn-ST FU-X*>6. ^-©^X©^^-* 
•C4>Swi(class)*s^tb3ta-S. CC^^-^liJi 
«iH#@SS8(C«*&3n5. «©^|5IifS8{*. iiSilel 

■5wi(class)&C8-3(,:>-t\ 
[t!t3] 

(3) 

.to. A^sn^sD7 < -*©m-^^(c^»*sBfife 

©iB»£fa±U#*. 

[0 03 0] (3) ROM7-y)KDftMS 
C C -CR OMf-7";b 6 tcf8lfc 5 ftSfiH&f 5 - £©m& 
^(C-OOT. 03?rfflC>-CSiB^^„ CO^r-f 

DSHfcfCftlSUT. C©HDifOl/4©IISt0S 

©fiS*[Sl©iffl*«rSBra? l#7^;i-iJ22{cj:»)7^ 
-Jb Frt©^it^©a?g®:*s 1 /2tc£e<SJ;5 {effl? I 
3 6{C*¥Kgi^^^^^2 3{Cd:»5. HDf- 
f ©7k¥*r6j©Bi**ra? I # l/T S D 5»- ^ zm -5. 
[0 03 1 ] C©S«t#6n5SDf-i!tt. 
{t@SS2 4«:ttiji&$n > ai*©6Bi£K:#g!!347£„ C© 
M^^8»^|5IIJS 2 4 «\ 01 ©B^m^Jft^g©^ 
7>^b|5I882£|5ji;^©4>©-C*0, SDf-f*S 

f*DCT|5IJS25 RcXiEa^SSainStlelK 2 8 

[0 03 2] DCT@SS2 5« 1 M$«(ctfc|&3*l& S 



T*-**:. DC. ACl, AC2 AC 7 <D8~?<Dffl 

mMLftlC%.&ls. ADRC@if82 6lC{tt*ST£„ &fc 
C<DDCTI§I&82 5£k ai©DCTHIffi3 ilSJD^ 

[0 03 3 ] ADRCl]g82 6 M^tttC^SnS 
SDf-i! (Dm®®.'* * — &ffl$i<D-£~C <Df8,ft<Dl% 

F^S@8S2 7(C«$&-TSo C©ADRC|51SS2 6 *k 
01CDADRC@S84iPID^Ofe©r&^„ 
Jigffl-CfcJ:, DCT|5I3S2 5J;0«if&3n/c8o©^© 
40©M (ACl . AC 2 . AC6 . AC7 ) * 
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[0034] *5*3-F£££|sl*82 7*k 01©?? 

<tl§ID^<D^©r*»3. ADRC 
I51S82 6 fe&fttt3*l&'<t*->EEH? T - *«C«-3«,»T 
( 2 ) ^DM»«ff9 C i CCJ: 0 . -e©^a ? ^*Sffr 
§i'7^^tHU -£<D#^;*class ^-^^7^3- 
K^ffi^S. >7X3- K2££|p1SS2 7 «. ?7X3 
- K£IE«#ll5^#|5|Sg2 8 SCfitft-f 
[0035] C C-CiE«^fi^i)n#lel!{82 8 ©IttWi O 

1. xniU HDBSK^yil/fci^, ^ 

7X«(cMwl . wn K.£Z>nZV?<Dmm'& 

[84] 



y=wiXi + w 2 X2 + + WnX» (4) 

^C^CDm^^-^fC^U-Ctf^. f r -5f^m<Dt§5«20 [$5] 

y i = w. x s ! +W2 x i 2 + + w„x in (i = l, 2, ,m) (5) 

tfmmZtlZ. &*sm>n wi . wn it ★ [&6] 

ei=y,— lwix,i + wtXi! + + w„x in } (j = .],2, ,m) 



A * mi] 



111 

e 2 = 2 e . 



i = 0 



(6) 



(7) 



Mmx-$>Z. [&8] 

[0036] cc-c <7) sowi icxzmmftmL** 

3 e 2 m 3 e i m 

= S 2 ( ) e,= E2x ji 'e i 

a w , •-• a w , '-• 

*0(c-T€»J;5{c. &wi * * [$t9] 



Xii= 22 Xpi • Xpj 



y ,= s: x i , • y , 

i = 0 



<D<fc5{£, X.iiRtfYi ^a-T-Si. ±IWc (8) 



*40* [$tl 0] 



[*1 1 ] 



(8) 



(9) 



(10) 
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11 12 



X , , 


X l 2 


•" x,„ 




W i 




Y, 


X 2 1 


X 2 2 






W 2 






• • ■ 


• • • 


ft • ft « ft ft 




• • • 




• • • 


X rv 1 


X n 2 


v\. n n 

< 




I J 




Y, 



(11) 



[oo37] co^m^t-^icjm^m^mmx Dmmtm-y -<-)i>\Ft l cm?2> ! b<D<Dfr£-$-zttifi 

SS2 7!iPP>«l&3nfc^^XrJ- K. gUs^SWbHISS 2 [0 04 3] &te±j£©SSJ60lK::fal,»T«, ADRCtC 

4«fc«5^3ti/cSD5 I -afxl . xn, A*«Hf- <t*EEMI^k®^*ffl(f»riB*f s -d«©fll«*EEIi 

2 1 iO^I&Stl/cSD^-^JC^lC-rSHDiOSU^ bX fvXfttt Lfctt£tC-?t>-cJ£'*fc0S. Em<Djj& 

[0038] tMO h U--> J^f-f >0^>ftl>i'5^r*Sr**«t5a£BiflMWb , t?*ti' 

2 9 Kiswrtisw- a» "ftMfs&itogBfg a*Ht (dpcm), ^ * h ;ust^t < v q ) 

2 9 iE«*«^**»* ffl LSfc ^GMHfittttfaiW zx-VA ly$m ( D C T ) t£©a * ©#£##* P> . 
ffi*ffli>r. wi K^b>rjKfr?aHffitt£tttH-r&. * [0 044] S/c±&©j|;&&Wt*Jl>Ttt. M^«DflTK 

»fl%ft£SfK2 9t*. iwusn*: : paHfl5»*y- ! ey 3 20 &<Dfc^ imimte^x<mmm<»$m*AWtt 

occss&t?. 

[003 9] fcLhOJ: S«C h U--'>^*ffofc|S*. 

B 1 (c-3i»-c±jfib«:iii«flHI@»S6a(c*n,»r 

[00403 ( 3 ) fte©n^t»i [0046] $tc±m<DmMmicin.>-cte. @j{gtra«* 

wCttst; c<owmf-^^mm^^mt^i;mtvx -zzm^tcmsto^xft^tc^ ctucft*.. ro 

t^afe^^fflt^Jr^tcbTfe. ±j£<z>£ttM£ft4K [004 7] */c±^©HJ6Wc*si»r«. *»^4N 

[ 0 0 4 1 ] &*±2®£gtfflcc:bi,vctt. ^R-rs«^{c-oi»riE^^. *j%W«cntc(E6 

icm^zmtm&fttisx. mms&muitwm?-* 40 r. f&i©iiHfcf&«©jjsffc£*. c<m\<rmmm<D 

O^^ACl, AC2 . AC6. AC7 Zm^tcm&K. W«S«fc0iS«?«S©^2©iB«tffR(ClE»T**8^«: 
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nformation with high resolution by a picture information converter. 
CONSTITUTION: Inputted 1st picture information is divided into 
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requency component and frequency component data are sorted in 
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determined based upon the detected pattern and class detection 
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/alue to be information for converting the 1st picture information 
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are read out and the 1 st picture information is converted into the 
Znd picture information having higher resolution in accordance with 
:he obtained coefficient data or represetative value. 
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♦ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image information inverter which changes the 1st image information which 
becomes by the digital image signal into the 2nd image information which becomes by the digital 
image signal with more many pixels An image information division means to divide the 1st image 
information of the above into two or more blocks which consist of two or more pixels, A 
frequency conversion means to carry out frequency conversion for every above-mentioned block 
divided by the image information division means concerned, and to change into frequency data 
from image level data, The distribution pattern of the above-mentioned frequency multiplier data 
is detected using some or all of frequency multiplier data according to frequency obtained by the 
frequency conversion means concerned. A class detection means to determine the class to 
which the 1st image information of the above of the above-mentioned block belongs based on 
the detected pattern concerned, and to output class detection information. The presumed-type 
multiplier data which is the information for changing the 1st image information of the above into 
the 2nd high image information of the above of resolution from the 1st image information 
concerned are memorized for every above-mentioned class. A multiplier data storage means to 
output the above-mentioned multiplier data according to the above-mentioned class detection 
information from the above-mentioned class detection means, The image information inverter 
characterized by having an image transformation means to change and output the 1 st image 
information of the above to the 2nd image information of the above, according to the above- 
mentioned multiplier data supplied from the multiplier data storage means concerned. 
[Claim 2] The above-mentioned image information division means is an image information 
inverter according to claim 1 characterized by dividing the 1st image information of the above 
into two or more blocks which consist of two or more pixels in the same field or the same frame. 

[Claim 3] The above-mentioned class detection means is an image information inverter 
according to claim 1 or 2 characterized by detecting the pattern of the above-mentioned level 
distribution using the technique [ data / above-mentioned / according to the above-mentioned 
frequency by which frequency conversion was carried out with the above-mentioned frequency 
conversion means / frequency multiplier ] according to compression coding, and determining the 
above-mentioned class. 

[Claim 4] In the image information inverter which changes the 1st image information which 
becomes by the digital image signal into the 2nd image information which becomes by the digital 
image signal with more many pixels An image information division means to divide the 1st image 
information of the above into two or more blocks which consist of two or more pixels, A 
frequency conversion means to carry out frequency conversion for every above-mentioned block 
divided by the image information division means concerned, and to change into frequency data 
from image level data, The distribution pattern of the above-mentioned multiplier data is 
detected using some or all of multiplier data according to frequency obtained by the frequency 
conversion means concerned. A class detection means to determine the class to which the 1 st 
image information of the above of the above-mentioned block belongs based on the detected 
pattern concerned, and to output class detection information, The central value which is the 
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information for changing the 1 st image information of the above into the 2nd high image 
information of the above of resolution from the 1 st image information concerned is memorized 
for every above-mentioned class. A central value storage means to output the above-mentioned 
central value according to the above-mentioned class detection information from the above- 
mentioned class detection means, The image information inverter characterized by having an 
image transformation means to change and output the 1st image information of the above to the 
2nd image information of the above, according to the above-mentioned central value supplied 
from the central value storage means concerned. 

[Claim 5] The above-mentioned image information division means is an image information 
inverter according to claim 4 characterized by dividing the 1st image information of the above 
into two or more blocks which consist of two or more pixels in the same field or the same frame. 

[Claim 6] The above-mentioned class detection means is an image information inverter 
according to claim 4 or 5 characterized by detecting the pattern of the above-mentioned level 
distribution using the technique [ data / above-mentioned / according to the above-mentioned 
frequency by which frequency conversion was carried out with the above-mentioned frequency 
conversion means / frequency multiplier ] according to compression coding, and determining the 
above-mentioned class. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Table of Contents] This invention is explained in order of the following. 

The technique of the Field of the Invention former ( drawing 4 and drawing 5 ) 

Object of the Invention ( drawing 4 and drawing 5 ) 

The means for solving a technical problem ( drawing 1 ) 

Operation ( drawing 1 ) 

Example ( drawing 1 - drawing 3 ) 

(1) The image information inverter of an example ( drawing 1 and drawing 2 ) 

(2) The creation approach of a ROM table ( drawing 1 - drawing 3 ) 

(3) Other example effect-of-the-invention [0002] 

[Industrial Application] This invention is applied to what changes and outputs the image 
information of the usual resolution to the image information of high resolution especially about an 
image information inverter, and is suitable. 
[0003] 

[Description of the Prior Art] Conventionally, from the audio-visual-oriented rise, a television 
receiver which can obtain the image of high resolution more was desired, and the so-called 
television receiver of a Hi-Vision method was developed in response to this, the number of 
scanning lines as which the number of scanning lines is specified with the so-called video signal 
of NTSC system by this Hi-Vision method although it is 525 — receiving — twice [ more than ] 
as many 1 125 and intermediary **** as this — the aspect ratio of a top and the display screen 

— NTSC system — 3:4 receive 9:16 and a wide angle screen — intermediary ****. The screen 
which has presence like a theater with high resolution by this can be obtained. 

[0004] Although it is the Hi-Vision method which has such an outstanding property here, image 
display cannot be performed even if it supplies the video signal of NTSC system as it is. This is 
because specification differs by NTSC system and the Hi-Vision method as mentioned above. 
For this reason, when it was going to display the image according to the video signal of NTSC 
system by the alder vision method, the rate of a video signal was conventionally changed using 
the image information inverter. 

[0005] That is, this image information inverter consists of a level interpolation filter 101 which 
performs horizontal interpolation processing of the video signal of the NTSC system supplied 
through an input terminal 100, and a perpendicular interpolation filter 102 which performs 
interpolation processing of the perpendicular direction of a video signal in which horizontal 
interpolation processing was performed, as shown in drawing 4 . In practice, the level 
interpolation filter 101 consists of digital filters as shown in drawing 5 t and the video signal of 
NTSC system is supplied to the 1st - the m-th multiplier 1 1 1-1 1 1m through an input terminal 
1 10, respectively. Each multiplier 111 carries out the multiplication of a multiplier alpha 0 - the 
alpham to the video signal inputted, respectively, and outputs them to it. 
[0006] the video signal with which the multiplication of a multiplier alpha 0 - the alpham was 
carried out as a result — respectively — the 1- the m-th adder 1 12-1 12m- 1 is supplied, each - 

- between adder 1 1 2-1 1 2m-1 , the delay registers 1 1 3-1 1 3m of time amount T are formed, 
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respectively. And only time amount T is delayed by delay register 1 1 3m of ** a m-th, and the 
video signal outputted from the 1 1 1m of the m-th multiplier is supplied to the m-1st adder 
1 12m-1. The m-1st adder 1 12m-1 add and output the video signal with which only time amount 
T was delayed, and the m-1st video signals from multiplier 1 1 1m-1 by delay register 1 13m of ** 
a m-th. 

[0007] Thus, only time amount T is again delayed by the m-1st delay register 1 13m-1, and the 
added video signal is added in the m-2nd adder 1 12m-2 (not shown) with the m-2nd video 
signals from multiplier 112m-2 (not shown). The level interpolation filter 101 is carried out in this 
way, is interpolated about the horizontal direction of the video signal of NTSC system, and is 
supplied to the perpendicular interpolation filter 102 through an output terminal 120. 
[0008] The perpendicular interpolation filter 102 consists of digital filters as well as the level 
interpolation filter 101, and interpolates a vertical pixel to the video signal by which level 
interpolation was carried out. Thus, it is made as [ acquire / from the video signal of NTSC 
system / the video signal of the rate according to the video signal of a Hi-Vision method ], and 
this video signal is supplied to the television machine of a Hi-Vision method. It is made as 
[ display / by this / with the television vessel of a Hi-Vision method / the image according to 
the video signal of NTSC system ]. 
[0009] 

[Problem(s) to be Solved by the Invention] However, it is [ the video signal of the NTSC system 
with which resolution serves as a radical since the horizontal direction and the perpendicular 
direction are only interpolated based on the video signal of NTSC system in the image 
information inverter mentioned above, and ] **** in strange straw in any way. The fault in which 
interpolating perpendicularly by the processing in the field is common when the usual animation 
is especially made applicable to conversion, but resolution deteriorates rather than the video 
signal of NTSC system in the image quiescence section since the correlation between the fields 
of an image is not used in this case is ******. 

[0010] On the other hand, according to distribution of the picture signal, class division of the 
picture signal level which is an input signal is carried out as an image information inverter, it has 
beforehand the storage means which stored the prediction staff numeric value therefore 
acquired in study for every class, and there is a thing using the approach of outputting the 
optimal estimate by the operation based on a prediction type (Japanese Patent Application No. 
No. 330592 [ four to ], Japanese Patent Application No. No. 1 7261 7 [ five to ]). carrying out 
class division of the pixel data of two or more NTSC system (hereafter referred to as SD 
(standerd difinition) which shows standard resolution) which exists around it, and acquiring a 
prediction staff numeric value by study for every class by this approach, when creating the pixel 
of a Hi-Vision method (hereafter referred to as HD (high difinition) which shows high resolution) 
— high resolution — ****** — image information is changed in a top. 
[001 1] thus, a prediction staff numeric value is acquired for every class, and especially an 
effective thing comes out in a pattern with which the constancy of a pattern with weak 
correlation of an image, i.e., an image, has collapsed in the approach of creating HD pixel. The 
class classification mentioned above is reducing the number of classes by performing for 
example, ADRC (adaptive dyanamic range coding) processing about the level data of a pixel. 
[0012] By the way, when carrying out ADRC processing in this way, and the quantifying bit 
number per each pixel is large, since a signal wave form can be expressed as it is, it is 
satisfactory. However, the case where the high frequency component cannot be expressed in 
the signal wave form after quantizing by hardware-constraint also when a quantifying bit number 
is made small and the RF has occurred in the original signal wave form is ** and **. Thus, for 
the class classification in the image transformation equipment mentioned above, the problem on 
which the information on an important high frequency component will therefore be lost by class 
classification in creation of a ****** HD pixel in many cases in improvement in the frequency 
component to which it be therefore that of line intermediary ****, and an original signal wave 
form have level data of a pixel in perform direct ADRC processing etc., especially resolution, and 
the image quality of an resolution picture deteriorate after all be ******. 

[001 3] This invention was made in consideration of the above point, and in case it changes the 
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image information of the usual resolution into the image information of high resolution, it tends to 
propose the image information inverter which can prevent degradation of the image quality of an 
resolution picture beforehand with a simple configuration. 
[0014] 

[Means for Solving the Problem] In order to solve this technical problem, it sets to this invention. 
In the image information inverter which changes the 1 st image information which becomes by the 
digital image signal into the 2nd image information which becomes by the digital image signal with 
more many pixels An image information division means 2 to divide the 1 st image information into 
two or more blocks which consist of two or more pixels, A frequency conversion means 3 divided 
by the image information division means 2 to carry out frequency conversion for every block, and 
to change into frequency data from image level data. The distribution pattern of frequency 
multiplier data is detected using some or all of frequency multiplier data according to frequency 
obtained by the frequency conversion means 3. Class detection means 4 and 5 to determine the 
class to which the 1st image information of a block belongs based on the detected pattern, and 
to output class detection information, The presumedHiype multiplier data which is the 
information for changing the 1 st image information into the 2nd image information with resolution 
higher than the 1st image information are memorized for every class. A multiplier data storage 
means 6 to output multiplier data according to the class detection information from the class 
detection means 4 and 5, and an image transformation means 8 to change and output the 1st 
image information to the 2nd image information according to the multiplier data supplied from the 
multiplier data storage means 6 were established. 

[0015] Moreover, in this invention, the 1st image information which becomes by the digital image 
signal is set to the image information inverter changed into the 2nd image information which 
becomes by the digital image signal with more many pixels. An image information division means 
to divide the 1 st image information into two or more blocks which consist of two or more pixels, 
A frequency conversion means divided by the image information division means to carry out 
frequency conversion for every block, and to change into frequency data from image level data, 
The distribution pattern of multiplier data is detected using some or all of multiplier data 
according to frequency obtained by the frequency conversion means. A class detection means to 
determine the class to which the 1 st image information of a block belongs based on the detected 
pattern, and to output class detection information, A central value storage means by which the 
central value which is the information for changing the 1st image information into the 2nd image 
information with resolution higher than the 1st image information is memorized for every class, 
and outputs central value according to the class detection information from a class detection 
means, According to the central value supplied from the central value storage means, an image 
transformation means to change and output the 1st image information to the 2nd image 
information was established. 
[0016] 

[Function] After the 1st image information inputted is divided into two or more fields, frequency 
conversion of the image information for every field is carried out, and a pattern classification is 
carried out, and that frequency component data has this class to which it is detected and the 
image information of that field belongs based on a pattern determined, and is outputted in class 
detection information. According to this class detection information, a storage means 6 by which 
the multiplier data or central value of a linearity presumption type which is the information for 
changing the 1st image information into the 2nd image information of higher resolution was 
memorized for every class is read, and the 1st image information is changed into the 2nd image 
information with more high resolution according to the multiplier data or central value acquired 
as a result. Degradation of the image quality of an resolution picture can be beforehand 
prevented by having carried out the class classification so that a high frequency component 
might be saved based on the frequency component data which carried out frequency conversion 
of the image information in this way. 
[0017] 

[Example] About a drawing, one example of this invention is explained in full detail below. 
[0018] (1) In image information inverter drawing 1 of an example, as a whole, the image 
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information inverter by this invention is shown, the video signal of NTSC system is digitized as 
image information supplied from the outside through an input terminal 1, and it is inputted as SD 
data. Large "O" shows SD pixel for the physical relationship of SD pixel in this image information 
inverter, and HD pixel which should be created to drawing 2 , and small "O" shows HD pixel, 
namely, the time of seeing in the same field (k+1) in HD pixel which should be created — the SD 
pixel x4 and x5 from — HD pixel y1 which exists in a near location The SD pixel x4 and x5 from 
— HD pixel y2 which exists in a distant location There are two kinds, this example — the SD 
pixel x4 and x5 from — HD pixel y1 which exists in a near location the mode to presume — the 
mode 1 — carrying out — the SD pixel x4 and x5 from — HD pixel y2 which exists in a distant 
location Let the mode to presume be the mode 2. 

[0019] In the field division circuit 2, SD data supplied from the input terminal 1 are divided into 
two or more fields. In this example, SD pixel of every 4 pixels each of upper and lower sides of 
HD pixel which should be created is divided into the field which consists of a total of 8 pixels of 
1 pixel x8 line. For example, HD pixel y1 And y2 Receiving SD pixel is the SD pixel x1 and ....x8 at 
drawing 2 . It becomes. SD data blocked from this field division circuit 2 are supplied to the 
discrete cosine transform (DCT) circuit 3 and a delay circuit (DL) 7. Only time amount required 
for processing of the DCT circuit 3, the ADRC circuit 4, the class code generating circuit 5, and 
the ROM table 6 delays SD data, and a delay circuit 7 outputs it to the presumed arithmetic 
circuit 8. 

[0020] In the DCT circuit 3, DCT processing is performed about SD data supplied for every field. 
Since field division of the SD data is carried out every 8 pixels in this example, in the DCT 
circuit 3, 1 -dimensional DCT is performed about eight data. Eight pixel level data are eight DCT 
multiplier data, DC and AC1, AC2, ....AC7. It is changed and the ADRC circuit 4 is supplied. 
[ i.e., ] 

[0021] The ADRC circuit 4 is the DCT multiplier data DC and AC1 supplied for every field, AC2, 
....AC7. While detecting the pattern of level distribution, the DCT multiplier data of each field are 
calculated so that the data of each field may be compressed into the data of number level per 
for example, each multiplier as mentioned above, pattern compressed data is formed, and this 
pattern compressed data is supplied to the class code generating circuit 5. Although ADRC is 
originally the accommodative re-quantizing method developed for [ to turn ] high efficiency 
coding a video tape recorder (VTR), since it can express the local pattern of signal level 
efficiently by the short word length, it has generated the code for carrying out the class 
classification of the signal pattern using the technique of ADRC in this example here. 
[0022] However, it is a degree type [several 1], somewhat unlike the usual ADRC, maximum of 
the absolute value of a multiplier being set to MAX, and a multiplier value being set to L, since it 
is aimed not at the image level data itself but at DCT multiplier data here, and setting the sign of 

a multiplier to signL, and using the number of re-quantization codes as (2 and n+1) further. 

Q = signL[ I L I /MAX • (2 - n+l) + 0.5] ( 1 ) 

It is alike and, therefore, the re-quantization code Q is obtained. In addition, in (1) type, 0 means 
cut-off processing. Moreover, when the re-quantization code Q of a multiplier exceeds n of re- 
quantization code maximum, as for the lower ****** case, clipping of the -n of the re- 
quantization code minimum value is carried out by n and -n, respectively. 

[0023] AC2 among [ 1 ] seven AC multipliers supplied by the DCT circuit 3 in this example (for 
example, AC), AC6, and AC7 It shall compress into 1 1 level each (-5-+5) by choosing four and 
performing ADRC processing mentioned above to them. In this case, MAX is AC1, AC2, AC6, and 
AC7. It will be called the maximum of an inner absolute value. They are four compressed AC 
multiplier data, respectively q1, q2, q3, and q4 It carries out. 

[0024] The class code generating circuit 5 is based on the pattern compressed data supplied 
from the ADRC circuit 4, and is a degree type [several 2]. 

class= X: q i(2 • n+1) 1 ( 2 ) 



Class code class which detects the class to which the block belongs by performing ******, and 
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shows the cliass The ROM table 6 is supplied. This class code class The thing and intermediary 

**** which read from the ROM table 6 and show the address. In the case of this example, in (2) 

» 

types, m is 4 and n is 5. 

[0025] The multiplier data for computing HD data corresponding to the SD data using a linearity 
presumption type are memorized by the ROM table 6 for every class by learning the pattern of 
SD data, and the relation of HD data in practice. This is the information for changing SD data 
into HD data corresponding to the so-called specification of a Hi-Vision method which are the 
image information of resolution higher than this image information by the linearity presumption 
type. In this example, multiplier data are independently prepared in the mode 1 and the mode 2. 
In addition, about the creation approach of the multiplier data memorized by the ROM table 6, it 
mentions later. 

[0026] From the ROM table 6, it is the class code class, wi (class) which is multiplier data of the 
class is read from the address shown. This multiplier data is supplied to the presumed arithmetic 
circuit 8. The presumed arithmetic circuit 8 is based on wi (class) which is multiplier data 
supplied from SD data and the ROM table 6 which are supplied from the field division circuit 2 
through a delay circuit 7, and is a degree type [several 3]. 
y=WiXi+w 2 X2 + + w 8 x 8 (3) 

The SD data x1 inputted by being alike and performing the shown operation, and ....x8 The 
corresponding HD data y are computed. The computed HD data y are outputted to the level 
interpolation filter 9. 

[0027] The level interpolation filter 9 is constituted like the level interpolation filter 102 of 
drawing 4 mentioned above about the former, and doubles the horizontal number of pixels by 
interpolation processing. The output of the level interpolation filter 9 is outputted through an 
output terminal 10. HD data outputted through this output terminal 10 are supplied to for 
example, HD television receiver, HD video tape recorder equipment, etc. 
[0028] According to the above configuration, the multiplier data for presuming HD data 
corresponding to SD data After asking by study beforehand for every class, it memorizes on the 
ROM table 6. Calculate based on the multiplier data read from SD data and the ROM table 6 
which are inputted, and by forming and outputting HD data corresponding to inputted SD data As 
compared with the case where interpolation processing of the SD data inputted is only carried 
out, near HD data can be outputted with actual data. 

[0029] Even when high frequency has occurred in the signal wave form of SD data inputted by 
having introduced frequency conversion as pretreatment of class division, thinking a capable 
frequency component as important to image transformation, and having been made to carry out 
class division to it according to the further above-mentioned configuration, it can be reflected in 
HD data after conversion, the conversion engine performance is improved in this way, and the 
image quality of an resolution picture may be improved. 

[0030] (3) the creation approach of a ROM table — explain the creation approach of the 
multiplier data stored in the ROM table 6 here using drawing 3 . In order to obtain this multiplier 
data therefore to study, corresponding to HD image already known first, one fourth of SD images 
of the number of pixels of this HD image are formed. The pixel of the perpendicular direction of 
HD data supplied through an input terminal 21 in practice by the ideal filter circuit shown in 
drawing 3 is operated on a curtailed schedule so that the frequency of the perpendicular 
direction in the field may be set to one half with the perpendicular infanticide filter 22, further, 
with the water Hirama length filter 23, the horizontal pixel of HD data is operated on a curtailed 
schedule and SD data are obtained. 

[0031] SD data obtained as a result are supplied to the field division circuit 24, and are divided 
into two or more fields. This field division circuit 24 is the thing of the same configuration as the 
field division circuit 2 of the image information inverter of drawing 1 , and divides SD data into 
the field which consists each of 8 pixels. SD data for every field of this are supplied to the DOT 
circuit 25 and the normal equation adder circuit 28. 

[0032] The DOT circuit 25 is by disassembling in frequency SD data supplied for every field for 
taking out independently the multiplier data of the frequency component from low frequency to 



http://www4.ipdl jpo.gojp/cgi-bin/tran^web.cgLejje 



2004/08/27 



6/8 ^— v 



high frequency. By performing 1 -dimensional DCT in this example, they are DC, AC1, and AC2 
about the 8-pixel data supplied from the field division circuit 24.... AC7 It changes into eight 
frequency components and the ADRC circuit 26 is supplied. In addition, this DCT circuit 25 is 
also the thing of the same configuration as the DCT circuit 3 of drawing 1 . 

[0033] By performing an operation which compresses the multiplier data of all the components of 
each field, or some multiplier data into the multiplier data of 11 level for the frequency pattern of 
SD data supplied for every field, the ADRC circuit 26 forms pattern compressed data, and 
supplies this pattern compressed data to the class code generating circuit 27. This ADRC circuit 
26 is also the thing of the same configuration as the ADRC circuit 4 of draw i ng 1 . In this 
example, four components (AC1, AC2, AC6, and AC7) are compressed into 1 1 level each 
according to Deformation ADRC among eight components supplied from the DCT circuit 25. 
[0034] By calculating (2) types based on the pattern compressed data with which the class code 
generating circuit 27 is also the thing of the same configuration as the class code generating 
circuit 5 of drawing 1 , and is supplied from the ADRC circuit 26, the class to which the block 
belongs is detected and it is the class class. The shown class code is outputted. The class code 
generating circuit 27 outputs a class code to the normal equation adder circuit 28. 
[0035] Here describes study of the transformation from two or more SD pixels to HD pixel, and 
the signal transformation using the prediction equation as explanation of the normal equation 
adder circuit 28. Below, the case where generalize a pixel more for explanation and prediction by 
n pixels is performed is described. They are x1 and ....xn about SD pixel level, respectively. When 
it carries out and HD pixel level is set to y, they are a multiplier w1 and ..wn for every class. The 
linearity presumption type of n tap to depend is set up. It is a degree type [several 4] about this. 
y=WiXi+w 2 x 2 + -t-Wr,x n — ••• (4) 

It is alike and is shown. It is wi before study. It is an undetermined coefficient and study is 
performed to two or more signal data for every class. Although it was made (4) types when the 
number of data was m, they are an intermediary and a degree type [several 5]. 

y i = w i x j i + w 2 x i 2 + + w.x il (i= ? 1.2 f , m) ( 5 ) 

It ******. In addition, in m>n, they are wi and ....wn. Since it is not decided that it will be a 
meaning, it is a degree type [several 6] about the element of the error vector e. 

ei = y,— {w i x , i + w 2 x j a 4- + w„x jn } (j = l,2, f m) 

(6) 

A definition is come out and given and it is a degree type [several 7]. 

m 

e z = S e i z (7) 

i = 0 

It asks for the multiplier made into min. It is a solution method by the so-called least square 
method. 

[0036] It is wi of (7) types here. It asks for the partial differential coefficient to depend. It is a 
degree type [several 8]. 

d e 2 « 3 e i 
= S 2 ( ) e i = S 2 x , , • e * ( 8 ) 

3 w, j = D 3w, i "° 

It is each wi so that it may be made 0. What is necessary is just to ask. Following degree type 
[several 9] 

Xi i = Z Xpi • x Pj ( 9 ) 

p- 0 

And a degree type [several 10] 

Yi=£ xn -y'l (10) 

J = 0 
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** — like — Xji and Yi (8) types mentioned above when the definition was given 
using — degree type [several 1 1] 



a matrix — 
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• * • 




• • • 




Wn 







(11) 



It is alike and is rewritten. 

[0037] Generally this equation is called the normal equation. The normal equation adder circuit 
28 adds this normal equation using HD pixel level y corresponding to SD data supplied from the 
class code supplied from the class code generating circuit 27, the SD data x1 supplied from the 
field division circuit 24, ....xn, and an input terminal 21. 

[0038] After the input of all training data is completed, the normal-equation adder circuit 28 
outputs normal-equation data to the prediction coefficient decision circuit 29. the prediction 
coefficient decision circuit 29 — a normal equation — sweeping out — general matrix solution 
methods, such as law, — using — wi ******** — it solves and a prediction coefficient is 
computed. The prediction coefficient decision circuit 29 writes the computed prediction 
coefficient in memory 30. 

[0039] In a ****** result and memory 30, it is training as mentioned above The re-quantization 
multiplier data q1 and ....q4 Even if it has for presuming the attention HD data y statistically for 
every pattern specified, the prediction coefficient which can perform presumption near a true 
value is stored. The table stored in this memory 30 is the ROM table 6 used in the image 
information inverter mentioned above about drawing 1 . Therefore, study of the multiplier data 
for creating HD data from SD data by the linearity presumption type is completed to the above 
processing. 

[0040] (3) they are other examples — although it considered as the approach of understanding 
this image data by the frequency and DCT was used in the above-mentioned example, after 
carrying out field division of the inputted image data — the approach of frequency 
decomposition — not only this — for example, even if it uses the various frequency conversion 
approaches, such as a Hadamard transform with more few amounts of operations, subband 
conversion, a wavelet transformation, and the Fourier transform, the same effectiveness as an 
above-mentioned example is realizable. 

[0041] In addition, they are AC1, AC2, AC6, and AC7 among the multiplier data which carried out 
frequency conversion as a frequency component used for a class classification in an above- 
mentioned example. Although the case where it used was described, it may be made not only this 
combination but various combination, or you may make it use all multiplier data. 
[0042] Moreover, in an above-mentioned example, although SD pixel used for a class 
classification and SD pixel used by the linearity presumption formula were made into the same 
thing, these do not necessarily need to be the same. It is desirable to make it the form where SD 
pixel used by the linearity presumption formula includes SD pixel used for a class classification, 
when using a different pixel incidentally, and, as for SD pixel used by the linearity presumption 
formula used adding, it is only desirable to belong to the same field as HD pixel to presume. 
[0043] In addition, although the case where the class division of the information on image data 
was compressed and carried out in an above-mentioned example using the approach of 
compression coding by ADRC was described The bottom of the compressive approach is also 
good so that what kind of approach may be used, if it is compression coding which can express 
the information not only on this but image data in a class with few patterns of a signal wave 
form. For example, various approaches, such as a differential PCM (DPCM), vector quantization 
(VQ), and a discrete cosine transform (DCT), can be considered. 

[0044] Moreover, although the level interpolation filter was used for conversion of the image 
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information about a horizontal direction for simplification of explanation, it replaces with this, the 
ROM table for conversion of horizontal image information is prepared, and you may make it 
change image information in an above-mentioned example using a presumed type also 
horizontally. 

[0045] moreover, in an above-mentioned example, the pattern of a signal wave form can be set 
in the field by the field division circuit — although it divided in one dimension and being 
expressed, even if it replaces with this, it divides the pattern of a signal wave form two- 
dimensional about the inside of one frame and it makes it express, the same effectiveness as an 
above-mentioned example is realizable. 

[0046] Moreover, you may make it interpolate HD data in an above-mentioned example, by 
replacing with this and memorizing the central value by the method of elastic center according to 
a class classification on a ROM table, although the case where the multiplier data memorized by 
the ROM table were used was described when changing image information, without performing a 
presumed operation. 

[0047] Moreover, in an above-mentioned example, although the case where the video signal of 
NTSC system was changed into the video signal of a Hi-Vision method for this invention was 
described, this invention can apply widely the resolution of not only this but the 1st image 
information, when changing into the 2nd image information of high resolution from the resolution 
of this 1 st image information. 

[0048] Moreover, in an above-mentioned example, although this invention was explained as what 
functions independently as an image information inverter, it may be made to build the image 
information inverter by this invention not only in this but in a television receiver, video tape 
recorder equipment, a computer apparatus, etc., or to be added as a peripheral device. 
[0049] 

[Effect of the Invention] After the 1st image information inputted is divided into two or more 
fields as mentioned above according to this invention, frequency conversion of the image 
information for every field is carried out, and a pattern classification is carried out, and that 
frequency component data has this class to which it is detected and the image information of 
that field belongs based on a pattern determined, and is outputted in class detection information. 
According to this class detection information, a storage means by which the multiplier data or 
central value of a linearity presumption type which is the information for changing the 1 st image 
information into the 2nd image information of higher resolution was memorized for every class is 
read, and the 1st image information is changed into the 2nd image information with more high 
resolution according to the multiplier data or central value acquired as a result. The image 
information inverter which can prevent degradation of the image quality of an resolution picture 
beforehand is realizable by having carried out the class classification so that a high frequency 
component might be saved based on the frequency component data which carried out frequency 
conversion of the image information in this way. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of one example of the image 
information inverter by this invention. 

[ Drawing 2] It is the abbreviation diagram with which explanation of the physical relationship of 
SD data and HD data is presented as image information conversion by this invention. 
[Drawing 3] It is the block diagram with which explanation of the creation approach of a ROM 
table is presented. 

[Drawing 4] It is the block diagram of the conventional image information inverter. 

[Drawing 5] It is the connection diagram showing the configuration of the level interpolation filter 

of the image information inverter of drawing 4 . 

[Description of Notations] 

1 21,100,110 .... 2 An input terminal, 24 .. Field division circuit, 3 25 .... 4 A DCT circuit, 26 .. 5 An 
ADRC circuit, 27 Class code generating circuit, 6 [ .. Level interpolation filter, ] .... A ROM table, 
7 .. A delay circuit, 8 .. A presumed arithmetic circuit, 9,101 10,103,120 .... An output terminal, 
22 .. Perpendicular infanticide filter, 23 [ .. Memory, 102 / .. A perpendicular interpolation filter, 
111 / .. A multiplier, 112/ ... An adder, 113/.. Delay register ] .... A water Hirama length filter, 
28 .. A normal equation adder circuit, 29 .. A prediction coefficient decision circuit, 30 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention is applied to what changes and outputs the image 
information of the usual resolution to the image information of high resolution especially about an 
image information inverter, and is suitable. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 1 7 of Patent 
Law 

[Section partition] The 3rd partition of the 7th section 
[Publication date] October 26, Heisei 13 (2001. 10.26) 

[Publication No.] JP.7-1 93789, A 

[Date of Publication] July 28, Heisei 7 (1995. 7.28) 

[Annual volume number] Open patent official report 7-1938 

[Application number] Japanese Patent Application No. 5-347607 

[The 7th edition of International Patent Classification] 

H04N 7/01 

[FI] 

H04N 7/01 J 
[Procedure revision] 

[Filing Date] December 25, Heisei 12 (2000. 12.25) 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] The name of invention 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Title of the Invention] They are an image processing system and the image-processing 

approach to an image information inverter and the image information conversion approach list. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the image information inverter which changes the 1st image information which 
becomes by the digital image signal into the 2nd image information which becomes by the digital 
image signal with more many pixels, 

An image information division means to divide the 1st image information of the above into two or 
more blocks which consist of two or more pixels, 

A frequency conversion means to carry out frequency conversion for every above-mentioned 
block divided by the image information division means concerned, and to change into frequency 
data from image level data, 

A class detection means to detect the distribution pattern of the above-mentioned frequency 
multiplier data using some or all of frequency multiplier data according to frequency obtained by 
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the frequency conversion means concerned, to determine the class to which the 1st image 
information of the above of the above-mentioned block belongs based on the detected pattern 
concerned, and to output class detection information, 

A multiplier data storage means by which the presumed-type multiplier data which is the 
information for changing the 1 st image information of the above into the 2nd high image 
information of the above of resolution from the 1st image information concerned are memorized 
for every above-mentioned class, and output the above-mentioned multiplier data according to 
the above-mentioned class detection information from the above-mentioned class detection 
means, 

An image transformation means to change and output the 1 st image information of the above to 

the 2nd image information of the above according to the above-mentioned multiplier data 

supplied from the multiplier data storage means concerned 

******** — the image information inverter characterized by things. 

[Claim 2] The above-mentioned image information division means divided the 1st image 

information of the above into two or more blocks which consist of two or more pixels in the 

same field or the same frame. 

The image information inverter according to claim 1 characterized by things. 
[Claim 3] The above-mentioned class detection means detects the pattern of the above- 
mentioned level distribution using the technique [ data / above-mentioned / according to the 
above-mentioned frequency by which frequency conversion was carried out with the above- 
mentioned frequency conversion means / frequency multiplier ] according to compression 
coding, and determined the above-mentioned class. 

The image information inverter according to claim 1 or 2 characterized by things. 
[Claim 4] In the image information inverter which changes the 1st image information which 
becomes by the digital image signal into the 2nd image information which becomes by the digital 
image signal with more many pixels, 

An image information division means to divide the 1st image information of the above into two or 
more blocks which consist of two or more pixels, 

A frequency conversion means to carry out frequency conversion for every above-mentioned 
block divided by the image information division means concerned, and to change into frequency 
data from image level data, 

A class detection means to detect the distribution pattern of the above-mentioned multiplier 
data using some or all of multiplier data according to frequency obtained by the frequency 
conversion means concerned, to determine the class to which the 1st image information of the 
above of the above-mentioned block belongs based on the detected pattern concerned, and to 
output class detection information, 

A central value storage means by which the central value which is the information for changing 
the 1st image information of the above into the 2nd high image information of the above of 
resolution from the 1 st image information concerned is memorized for every above-mentioned 
class, and outputs the above-mentioned central value according to the above-mentioned class 
detection information from the above-mentioned class detection means, 

An image transformation means to change and output the 1 st image information of the above to 

the 2nd image information of the above according to the above-mentioned central value supplied 

from the central value storage means concerned 

******** — the image information inverter characterized by things. 

[Claim 5] The above-mentioned image information division means divided the 1 st image 

information of the above into two or more blocks which consist of two or more pixels in the 

same field or the same frame. 

The image information inverter according to claim 4 characterized by things. 
[Claim 6] The above-mentioned class detection means detects the pattern of the above- 
mentioned level distribution using the technique [ data / above-mentioned / according to the 
above-mentioned frequency by which frequency conversion was carried out with the above- 
mentioned frequency conversion means / frequency multiplier ] according to compression 
coding, and determined the above-mentioned class. 
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The image information inverter according to claim 4 or 5 characterized by things. 
[Claim 7] In the image information conversion approach of changing the 1 st image information 
which becomes by the digital image signal into the 2nd image information which becomes by the 
digital image signal with more many pixels, 

The 1 st step which divides the 1 st image information of the above into two or more blocks which 
consist of two or more pixels, 

The 2nd step which carries out frequency conversion for every divided above-mentioned block 
concerned and which is changed into frequency data from image level data, 

The 3rd step which detects the distribution pattern of the above-mentioned frequency multiplier 
data using some or all of frequency multiplier data according to the frequency concerned, 
determines the class to which the 1st image information of the above of the above-mentioned 
block belongs based on the detected pattern concerned, and outputs class detection information, 

The 4th step to which the presumed-type multiplier data which is the information for changing 
the 1 st image information of the above into the 2nd high image information of the above of 
resolution from the 1 st image information concerned are memorized for every above-mentioned 
class, and output the above-mentioned multiplier data according to the above-mentioned class 
detection information, 

The 5th step which changes and outputs the 1 st image information of the above to the 2nd 
image information of the above according to the outputted multiplier data concerned 
******** — the image information conversion approach characterized by things. 
[Claim 8] The 1 st image information of the above was divided into two or more blocks which 
consist of two or more pixels in the same field or the same frame at the 1st step of the above. 
The image information conversion approach according to claim 1 characterized by things. 
[Claim 9] At the 3rd step of the above, the pattern of the above-mentioned level distribution is 
detected using the technique [ data / above-mentioned / according to the above-mentioned 
frequency by which frequency conversion was carried out with the above-mentioned frequency 
conversion means / frequency multiplier ] according to compression coding, and the above- 
mentioned class was determined. 

The image information conversion approach according to claim 7 or 8 characterized by things. 
[Claim 10] In the image information conversion approach of changing the 1st image information 
which becomes by the digital image signal into the 2nd image information which becomes by the 
digital image signal with more many pixels, 

The 1st step which divides the 1st image information of the above into two or more blocks which 
consist of two or more pixels, 

The 2nd step which carries out frequency conversion for every divided above-mentioned block 
concerned and which is changed into frequency data from image level data, 

The 3rd step which detects the distribution pattern of the above-mentioned multiplier data using 
some or all of multiplier data according to the frequency concerned, determines the class to 
which the 1st image information of the above of the above-mentioned block belongs based on 
the detected pattern concerned, and outputs class detection information, 
The 4th step to which the central value which is the information for changing the 1st image 
information of the above into the 2nd high image information of the above of resolution from the 
1st image information concerned is memorized for every above-mentioned class, and outputs the 
above-mentioned central value according to the above-mentioned class detection information, 
The 5th step which changes and outputs the 1st image information of the above to the 2nd 
image information of the above according to the outputted above-mentioned central value 
concerned 

******** — the image information conversion approach characterized by things. 
[Claim 11] The 1st image information of the above was divided into two or more blocks which 
consist of two or more pixels in the same field or the same frame at the 1st step of the above. 
The image information conversion approach according to claim 10 characterized by things. 
[Claim 1 2] At the 3rd step of the above, the pattern of the above-mentioned level distribution is 
detected using the technique [ data / above-mentioned / according to the above-mentioned 
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frequency by which frequency conversion was carried out in the 2nd step of the above / 
frequency multiplier ] according to compression coding, and the above-mentioned class was 
determined. 

The image information conversion approach according to claim 10 or 11 characterized by things. 
[Claim 13] An image information division means to divide the 1st image information which 
becomes by the digital image signal into two or more blocks which consist of two or more pixels, 
A frequency conversion means to carry out frequency conversion for every above-mentioned 
block divided by the image information division means concerned, and to change into frequency 
data from image level data, 

A class detection means to detect the distribution pattern of the above-mentioned multiplier 
data using some or ail of multiplier data according to frequency obtained by the frequency 
conversion means concerned, to determine the class to which the 1 st image information of the 
above of the above-mentioned block belongs based on the detected pattern concerned, and to 
output class detection information, 

A multiplier data generation means to generate the presumed-type multiplier data which is the 
information for changing the 1st image information of the above into the 2nd image information 
of the above corresponding to the 1 st image information concerned based on the pixel level of 
the above-mentioned class detection information from the above-mentioned class detection 
means, the 1st image information of the above, and the 2nd image information with resolution 
higher than the 1 st image information concerned 
******** — the image processing system characterized by things. 

[Claim 14] The above-mentioned image information division means divided the 1st image 
information of the above into two or more blocks which consist of two or more pixels in the 
same field or the same frame. 

The image processing system according to claim 13 characterized by things. 
[Claim 1 5] The above-mentioned class detection means detects the pattern of the above- 
mentioned level distribution using the technique [ data / above-mentioned / according to the 
above-mentioned frequency by which frequency conversion was carried out with the above- 
mentioned frequency conversion means / frequency multiplier ] according to compression 
coding, and determined the above-mentioned class. 

The image processing system according to claim 13 or 14 characterized by things. 

[Claim 16] The 1st step which divides the 1st image information which becomes by the digital 

image signal into two or more blocks which consist of two or more pixels, 

The 2nd step which carries out frequency conversion for every divided above-mentioned block 
concerned and which is changed into frequency data from image level data, 

The 3rd step which detects the distribution pattern of the above-mentioned multiplier data using 
some or all of multiplier data according to the frequency concerned, determines the class to 
which the 1 st image information of the above of the above-mentioned block belongs based on 
the detected pattern concerned, and outputs class detection information, 
The 4th step which generates the presumed-type multiplier data which is the information for 
changing the 1 st image information of the above into the 2nd image information of the above 
corresponding to the 1 st image information concerned based on the pixel level of the above- 
mentioned class detection information, the 1 st image information of the above, and the 2nd 
image information with resolution higher than the 1 st image information concerned 
******** — the image-processing approach characterized by things. 

[Claim 17] The 1st image information of the above was divided into two or more blocks which 
consist of two or more pixels in the same field or the same frame at the 1 st step of the above. 
The image-processing approach according to claim 16 characterized by things. 
[Claim 18] At the 3rd step of the above, the pattern of the above-mentioned level distribution is 
detected using the technique [ data / above-mentioned / according to the above-mentioned 
frequency by which frequency conversion was carried out / above-mentioned / frequency 
multiplier] according to compression coding, and the above-mentioned class was determined. 
The image-processing approach according to claim 16 or 17 characterized by things. 
[Procedure amendment 3] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0002 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0002] 

[Industrial Application] This invention is applied to what changes the image information of the 
usual resolution into the image information of high resolution, and outputs it to an image 
information inverter and the image information conversion approach list especially about image- 
information-processing equipment and the image-information-processing approach, and is 
suitable. 

[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0013 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0013] This invention was made in consideration of the above point, and in case it changes the 

image information of the usual resolution into the image information of high resolution, it tends to 

propose an image processing system and the image-processing approach in the image 

information inverter which can prevent degradation of the image quality of an resolution picture 

beforehand with a simple configuration, and the image information conversion approach list. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0014] 

[Means for Solving the Problem] In order to solve this technical problem, it sets to this invention. 
In the image information inverter which changes the 1st image information which becomes by the 
digital image signal into the 2nd image information which becomes by the digital image signal with 
more many pixels An image information division means 2 to divide the 1 st image information into 
two or more blocks which consist of two or more pixels, A frequency conversion means 3 divided 
by the image information division means 2 to carry out frequency conversion for every block, and 
to change into frequency data from image level data, The distribution pattern of frequency 
multiplier data is detected using some or all of frequency multiplier data according to frequency 
obtained by the frequency conversion means 3. Class detection means 4 and 5 to determine the 
class to which the 1 st image information of a block belongs based on the detected pattern, and 
to output class detection information, The presumed-type multiplier data which is the 
information for changing the 1st image information into the 2nd image information with resolution 
higher than the 1 st image information are memorized for every class. A multiplier data storage 
means 6 to output multiplier data according to the class detection information from the class 
detection means 4 and 5, and an image transformation means 8 to change and output the 1st 
image information to the 2nd image information according to the multiplier data supplied from the 
multiplier data storage means 6 were established. Moreover, in this invention, the 1st image 
information which becomes by the digital image signal is set to the image information conversion 
approach changed into the 2nd image information which becomes by the digital image signal with 
more many pixels. The 1st step which divides the 1st image information into two or more blocks 
which consist of two or more pixels, The 2nd divided step concerned which carries out frequency 
conversion for every block and which is changed into frequency data from image level data, The 
distribution pattern of frequency multiplier data is detected using some or all of frequency 
multiplier data according to the frequency concerned. The 3rd step which determines the class 
to which the 1st image information of a block belongs based on the detected pattern concerned, 
and outputs class detection information, The 4th step to which the presumed-type multiplier 
data which is the information for changing the 1st image information into the 2nd image 
information with resolution higher than the 1st image information concerned are memorized for 
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every class, and output multiplier data according to class detection information, According to the 

outputted multiplier data concerned, the 5th step which changes and outputs the 1 st image 

information to the 2nd image information was prepared. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 5 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0015] Moreover, in this invention, the 1st image information which becomes by the digital image 
signal is set to the image information inverter changed into the 2nd image information which 
becomes by the digital image signal with more many pixels. An image information division means 
to divide the 1st image information into two or more blocks which consist of two or more pixels, 
A frequency conversion means divided by the image information division means to carry out 
frequency conversion for every block, and to change into frequency data from image level data, 
The distribution pattern of multiplier data is detected using some or all of multiplier data 
according to frequency obtained by the frequency conversion means. A class detection means to 
determine the class to which the 1 st image information of a block belongs based on the detected 
pattern, and to output class detection information, A central value storage means by which the 
central value which is the information for changing the 1st image information into the 2nd image 
information with resolution higher than the 1st image information is memorized for every class, 
and outputs central value according to the class detection information from a class detection 
means, According to the central value supplied from the central value storage means, an image 
transformation means to change and output the 1st image information to the 2nd image 
information was established. In the image information conversion approach of furthermore 
changing the 1 st image information which becomes by the digital image signal into the 2nd image 
information which becomes by the digital image signal with more many pixels in this invention 
The 1st step which divides the 1st image information into two or more blocks which consist of 
two or more pixels, The 2nd divided step concerned which carries out frequency conversion for 
every block and which is changed into frequency data from image level data, The 3rd step which 
detects the distribution pattern of multiplier data using some or all of multiplier data according to 
the frequency concerned, determines the class to which the 1 st image information of a block 
belongs based on the detected pattern concerned, and outputs class detection information, The 
4th step to which the central value which is the information for changing the 1st image 
information into the 2nd image information with resolution higher than the 1st image information 
concerned is memorized for every class, and outputs central value according to class detection 
information, According to the outputted central value concerned, the 5th step which changes 
and outputs the 1st image information to the 2nd image information was prepared. An image 
information division means to divide the 1st image information which becomes by the digital 
image signal into two or more blocks which consist of two or more pixels in this invention 
furthermore, A frequency conversion means divided by the image information division means 
concerned to carry out frequency conversion for every block, and to change into frequency data 
from image level data, The distribution pattern of multiplier data is detected using some or air of 
multiplier data according to frequency obtained by the frequency conversion means concerned. 
A class detection means to determine the class to which the 1st image information of a block 
belongs based on the detected pattern concerned/and to output class detection information, It 
is based on the pixel level of the class detection information from a class detection means, the 
1st image information, and the 2nd image information with resolution higher than the 1st image 
information concerned. A multiplier data generation means to generate the presumed-type 
multiplier data which is the information for changing the 1st image information into the 2nd image 
information corresponding to the 1st image information concerned was established. The 1st step 
which furthermore divides the 1st image information which becomes by the digital image signal 
into two or more blocks which consist of two or more pixels in this invention, The 2nd divided 
step concerned which carries out frequency conversion for every block and which is changed 
into frequency data from image level data, The 3rd step which detects the distribution pattern of 
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multiplier data using some or all of multiplier data according to the frequency concerned, 

determines the class to which the 1st image information of a block belongs based on the 

detected pattern concerned, and outputs class detection information, It is based on the pixel 

level of class detection information, the 1 st image information, and the 2nd image information 

with resolution higher than the 1 st image information concerned. The 4th step which generates 

the presumed-type multiplier data which is the information for changing the 1 st image 

information into the 2nd image information corresponding to the 1 st image information concerned 

was prepared. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0049 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0049] 

[Effect of the Invention] After the 1 st image information inputted is divided into two or more 
fields as mentioned above according to this invention, frequency conversion of the image 
information for every field is carried out, the pattern classification of that frequency component 
data is carried out, the class to which the image information of that field belongs is determined 
based on this detected pattern, and class detection information is outputted. According to this 
class detection information, a storage means by which the multiplier data or central value of a 
linearity presumption type which is the information for changing the 1st image information into 
the 2nd image information of higher resolution was memorized for every class is read, and the 
1st image information is changed into the 2nd image information with more high resolution 
according to the multiplier data or central value acquired as a result. The image information 
inverter which can prevent degradation of the image quality of an resolution picture beforehand, 
and the image information conversion approach are realizable by having carried out the class 
classification so that a high frequency component might be saved based on the frequency 
component data which carried out frequency conversion of the image information in this way. 



[Translation done.] 
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